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Abstract

The Cube operator in the on-line analyucal processing (OLAP)Y i3 an operator in com-

mon use. but resently. the definition of the Cube operator and its semantic possessed very large

hmitavions. This paper analyzes the disadvaniages of 1the Cube operator and proposes a new apera-

tor, Geube., Geube is an exiension of the Cube cperatnr which overcomes the disadvantages of the

Cube operator. The algorithm and optimization techniques for vmplementing 1he Geube operator

are presented in the paper also.

Keywords Data warehouse. QLAP, Cube, Geube

T [E)Er)IR

Rk F e A A e BB E LM BISr
HOLAP )T RS ipI i, XFf OLAP &
Aty BRI HB ST A IR, T
S R, BB T o 6 SRR R P i
Jia VLA b L3 hE S Lty
W ZE B MR EE S B 40 B R R PR A # 4 i
FHERBHEEASASH T REEHELIRE
E) . ERNEETTU N b EREERTIN EHE
B g S e Ot R AR A M HE R BRI S S BT R
MAERREHAANEEELE . EXFSIRERE
MR T . BIIESHENIEES A BH I E.FH
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SELECT a .- rax-agg (m;)iaggalmd, .
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FROM R
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» 1EMHAETEANER A RS HHEE%E).
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---va, ' §§ 5 CUBE BY B#E. 53X Cube R4 =4
2* A3 F SQL 4y GROUF BY PR{E. i+ #R4E
# GROUF BY B¥ESE&E R la e 18— T
& .| e GROUP BY MAES 250 Cube %
ey — 1 cubord . Cube ey — M EREXEC.C
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i TEE T R GROUP BY MIEEE D S 89 cuboid
TTH M T 7 e o va -5 BV EBER TR
"B HEERE . TIE AGG .~ AGG, L&Y
H5y BB agg, (my) .o vagg. (m,d, #im. ®NE—
4 32 B trany { StorelD. ItemID, Date, Quantrty.,

Pricey . MBE 1 . traas 8 Cube #4E.

SELECT Storef Dy ltemID, Date s Sum{Quantily)
FROM trans
CUBE BY StorelD ltemIDr. Date

StorelD | ItemID Date Quantity | Buyer | Price
51 I 1397. OB. 01 15 Bl 10
5r 12 1997, 0B. 01 20 B2 11
51 I 1357. 0B. 01 12 B3 10
52 11 1957. GB. 0] 13 B4 12
52 Iz 1997 GB. 01 11 Bs 11
52 1z 1997. 0E- 0] 5 B4 14
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SELECT StorelD JtemiD, Date, Sum{Quantity)
FROM trazas

GROUP BY Sterel D, ftemiD. Date

UNION

SELECT StoreiD. ItemiD, alf. SumiQuantity)
FROM trans

GROUP BY StoreiD. ItermndD

UNION

SELECT StwrelD, olf. Date. Swn(Quantaty)
FROM trans

GROUP BY Starel D, Dazze

UMNION

SELECT aff, ftemiD, Date Sun(Quantitv)
FROM trans

GROUP BY ltemiD.Date

UNION

SELECT StorelD. all, al!, Swmn(Quanirty}
FROM trans

GROUP BY StorelD

IJNION

SELECT afl. ftermlD, allf, Sum{Quantsty)

FROM trasns

GROUP BY ftemiD

UNION

SELECT all\ alf. Date, Sum(Quantaly)

FROM trans

GROUP BY Date

UNION

SELECT aff. all: aif, Sum(Quanteiy)

FROM trans.

StorelD TremlD Date Sum(Quantaty )
51 n 1957. 0B. 01 27
S1 12 1957. 0B- 01 20
S2 11 1957. 0B. 01 13
52 12 1997. 0B- D1 16
51 11 all ar
51 12 all 20
52 11 all 13
52 12 all 16
51 all 1997. 08. 01 17
52 all 1997. 08- 01 29
all 11 1997. 08. 01 40
all 12 1997.08. 01 ki3
51 all all 47
S2 all all 29
all 11 all 40
all 12 all 36
all all 1997. 08. 0] 76
all all all 76
Mz

LT . 8&{1H ALL 7% GROUP BY BW#E£45
AFEFH cubord, B U THEERERETES
{B,v B, T (B, .~ .8} Cube £{B,,~.B,)
B AT FE L cubod B3R, Bk, AT iR
F{B . Bt Cube . BN B E T HA XL+
Cube B1FNH cuboid.
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BEETAIE.H¥X Cobe IR ITEEET L
g M, bik Cube BtER T XLEFRAH PR
MAETR& AEEMRS OLAP WHAKER., 4
TRB\ZEME RMNEFRTEAN F.ETE
Bl Foh RAMERA - A FEEEORECE.

HEPBRENTXE:

trans{ Storel D, itemiD | Date ,Quanzity . Price}
stores(StoreiD.City . Region)
rteres(fremiD. Mame . Category Cost)

Wl &R LRI ST LS HE
. 2ANaONEE SANSARAREH LY
EwgE. WA Cube @45, KINT X5 5P % WK
4.

#H1:

SELECT StorelD . ftemiD Category Quantety INTO temp
FROM trans. tems
WHERE trans. ltemiD=ems ftemiD;

FR2:

SELECT StorelD dtemiD,Category. SUM(Quantriy)
FROM temp
CUBE BY StorelD . ltemi D, Category.

B F Cube R — R FEHTRE.BLUTEN
47 Cube FR{FOT. B 1 B AKX R trans Fl ems
iTHEREME. B 26 Cube RiFiTNTET
1Storel D, lteml1D . Category | 3 B F /AL A cuboud -
StorelDItemIDCategory . StoreIDItemlID. StorelD-
Category, ItemIDCategory, Storel D, ItemID, Cate-
gory 0 ALL. W0 FHH P 85 & £ i+t W Storel-
DltemIDCategory. Category fll Storel DCategory —
A cubnd, B, ik Cube $RIEREET Z i .

2 AR FUREERTSRFTIHE
BASHHAE. ARG UAES —THLENES
. M Cube #f. LML AT ERAEM,

W1

SELECT ftemID.Cuy ., Date. Guantsty Price INTO temp
FROM trasns, stores. vems
WHERE stores. Region="3< 1" AND

ttems. Category="HE 3 "AND

trans. Date>>=1996. 01. 01 AND

trans. Storel D=stores. Storel D AND

trans. ftemID=1tems. JtemiD;

TR

SELECT ItemID.City. Date, SUM(Quantuy) MIN
(Prece)

FROM temp

CUBE BY ftemID.City, Dare.

BT Cube AMBE—XCEATRE FLIEH
¥ Cube FR{EHT . AW 1 HATHEH =T XEN
T4  REH T 2 F7 Cube R4E. Cube HRIENI LA
HR W ItemiI D, Ciry. Date )3T H cubord T T
HAFHRESBFESUMOW MING . RERFL.AP
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FHIEB BRI cubord Cuy IT MINOEM, M E
EHEATFRATTLUES Cube RIEFEL FRISE.

(DEEXRHEBI -+ X E.- T ELHFRESA
. O E B A 3 B M BT Cube #84E, FED
Cube FF B A A EHEE.

(2) % A Cube 498 - cubnd BE 4 [F 4
EREN - MEFEHEHTHEERTE cubad EAR
EliE:3-TE®

NEFEHEATEHE P S FHRYBELETE
EirWed,. P HEHE HEE T Cube R cuboid
5, BREHIBOY cubond. P B EHNETE
BAEFEHES M ETHSFEHERRA T ERT
Tt WETH %P Cube, B it W H /& S mag A5 it
cubmd, Cube JEFBERLEAFELK. RN
r B /Y cubord .,

AT e BSRE . Rt Cube #4777
BT — L8y Cube #4E. # 55 Geube, Geube #%
TER T Cube RIEAIRIRYE: B E T L =409
E-EHENMENE. F3FWHE T Goube #84E
B AR FE R P T LW Geube SRFEMI B M
i FRE A,

2 Gcecube B

YEE X Geube 2 W . BIIBEE X F Cube
(RIIEFE SubCube i1 5.

EM 1T @H—tHL SR TEA R Cube,
HE&H 2" 1 cubord . X — ] cubord - E— 4T 8
BB —1tF Cube, & idfE SubCube.

RERNIFETE X Geube #4E. Geube £ Cube
BIFMT ., BN BEHL L Geube BIFMBEE
L BEWHEIELmMUREE. eEEELd, OO%K
X R—MBEER. [XIFT X ZETEF.B X
TMEAX. (X\FERXTUHREER. @€F 0
W. Geube #H#IFMEEEX T .

SELECT { dimension_ ateribute— lest ), { Agg— fumction )
{Cmeasures— attribute _list))
L ( Agg— Ffunctron } ({ measures— attribute—
Lse) 21P[INTO (relation_name; ]

FROM (relalion_name) |, relatron_name) }5°

[WHERE (condition)]

[Geube BY [tAgg- function} | . {Agg— function} 5 ]]

[SubCube BY

{dameston_ aetrabute ) | { dimension_. altrtbude } 13" | . {dimen-

seon . altrebate) | demensrom_aterebute) )5 5

{Agg— function) | . { Agg— function} 1§

Vi ‘dimenston— atiribute } {$ demension— attribute ) ji7 L. Sdi-

mension_atirtbute} { {dimension — arrebute} 35715

(Agg— Sumction) . {Agg - function} 15157

Hoh . {dimension_atiribute_Lst ' E TR BEE.H
A GCUBE BY B2 & Agg_funcron) BB £

. 34

£ OO0 http://www.cqvip.com|

B E Gneaswres_attrebute LY ETIERBIEE,
(relatron_name} T % B 2 {condition) F 7 SQL
B EERESR: (dimenston_ attribute) BT H R
.

Geube #EG)IBLIT

(1)Gcube #fE49 SELECT F 4 4 ) { drmen-
ston_ aitrbute_ st} TEE T —H A+, ¥ GCUBE
BY BtEEE. i% Geube #EFH R Eit W (dimen-
ston_aitribule_teit )35 EH GCUBE BY #8245
#4234 cubond, SELECT Fa ch f4{ Agg-
Sunction ) {measures_attribute _fist) 1) Agg_ func-
tean b ({measures_ atiribute_15¢3) )7 38 88 T Geube
BEETHE cubord HBEF AN —HAEXEER
BtEes FMRERE.

(21Gcube FEIER INTO {(relatron_name) F4)
T Geube R EMH B 17 B Bl £ B (relation_
rame) . MH Geube BIAEFREIE INTO F4 . MTE
ZEERBLETEESR.

(3 FROM ¢ relation_ mame: [{. ¢ relatron_
name! 5 JT & E T Geube S£1/EH —BRfEXE.

{(4)Gcube BY T HEHFATHER. E—RER
A Geube BY (Agg_ function? |. { Agg-
Juncion? 'y, BREHEENREEBES Agg-
Junction} ! . (Agg— function) ' it T H 19 cubd.
B FJE XN Geube BY, % 7 1 i SELECT F 4
PO ER LA N cuboid,

(52 MR Geube #4E b X Geube BY F 47, [
SubCube BY B TR EM AN BEIT WA cudoud
LL B it W & cubord B {E A 69 I8 22 06 50 75 B Sub-
Cube BY ¥ FEiR B # cuboid ;2 B E i B £ SE-
LECT Fa 4 H H{DEHF Geube BY FH PR R
—EEREN.

DR IMPE — -t Goube #EREBEA Goube
BY F4) i85 SubCube F4), I Z#4ER 15
may SQL iE 4]

TERATL EFRECE R, 588 Goube
#HEMAHERES.

I 2HEAFARNEEHARTSOME
F. 5AARNUEE BRI LFMHEENL
Fo0¥., A Goube 1/, AT IR E H0E
Wi A&

SELECT StorelD,ltemiD.Category  SUM( Quantaty}
FROM trans.ctems

SubCube BY Storel/DfitemfDCategory, StorelDCategory,
Category : SUM.
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ERAFALHEAEF . EEREMNLES — ST S ME
¥. &M Geube 3 . &£ 112 &~ AF EsLT 0t
mix A&

SELECT- ItemiD, Ciry, Date. SUM { Quantity ). MIN
{Pruwe)
FROM trans. stores. ilems
WHERE stores. Regron=" 1t "AND
ttermy Categorey="83"AND
trans. Dare > =1996-01 0l
SubCube BY ltemiDCey . SUM MIN  Cuy  SUM

FIS 2 ERFTRASTEHEDHAE,
AREM. ERETLOIWNEAEFLS - TEHIH
LMEE.

SELECT StorelD. ftem! D . SUM(Quantuy) , MIN( Price)
FROM trans

Geube BY SUM

SubCube BY StorefDitem{Dr - MIN

M EEHE T Geube BFHMEXTILE H.
Geube $R1ER T Cube RIEFEMNRIE . RHEMDT

(1)) LA R) 41200 B A9IE$E4E Cube, FEP Cube
R BT LR REMEE.

() fFLAF R EL R T R B R
BRI A RN T8-S FT Geube 3JR14E.

(DEPATLLIT AT F GCUBE BY B4 a
B # cuboid . O] LA R 1 WA ERY cobond ST
B H A cubod.

COBTTLITE B BT H M cubord BF i H HE 8
EEm¥Es WL TE8T cubord ERHT-RH
EHEEWELATR.

3 Gcube #E{ERICI

AV E S — T E B Geube RIEMIRI A B
R BT S Goube BER K EE R, e —
4 Geube 3 1E GCQ. 3 7177 LA i F 40 F #% Simple -
Geube HiE £/ GCQ .

B GCQ ABAFE. E-BEGCQ M
SELECT F4 3| WHERE FHa &4 . # % SQL &
B, ¥ "B GCQ ) Geube BY #1 SubCube BY
THar¥ L # % GCUBE #1ERE.

(OXFEHSQL FEiE b FRRKEET
GCQ i SQL T A SR FRPIRIT X E TMP,

{37 TMP 4t GCQ # Geube ¥ PEEE: A
FHHTE Geube BY 520 . {8 B SQL 89 GROUP BY
i e ak B 775 HIHA R ) WA R ¥ it 8 SELECT T
frh i 48 GCUBE BY B#: £ & HMrz ey &4
cubord ;B) & B 1€ SubCube BY 3% 11, Il 32 5% it &
SELECT FHit 25 GCUBE RY B¥ &4 FH—
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SHF ST B cabord X BT, 18 A SQL 81 GROUP BY £
{4 Mk H SubCube BY TR ENEENYEE
T BF E /Y cadoid,

(OEF BB GIITENE cubod JEREEFX
7. ETIRE.

MR CHT L E B Sunple_ Goube 8/ 11 8
IR SQL B GROUP BY fR{b4E® kit
cuboid”. F 4. B GROUP BY #MERY i (L
O R A T Simple_Geube #H:.

Simple_Geube BE T L —F @l T

(Lol LLTEAL TR SQL # i Be 0y [@ i eb
GCUBE 8. X#TUEBRETMEE ML R
TMP #yitf[a] .

{2) 4 Geube I BH & cuboid ZEIR G
~FrRE TR D EY cuboid AL 5 - 4
cubord BHES ., Geube #4EIT B H cubod 51
CHHTRE TR, ESEGO LR
Geube #EfEaT  H A 7T LUF A GX S HUE0E R BETHM
£ cubord MA@ A SQL & GROUP BY $hHM B
MEEXEZ N HRE cuboid. HATTLLE SR
cobord WMEMB BREEANTHUILETES
cuboid ;

BANAEIFEN. S FFA T cubord C FICLE C
B CHERE . FAC R EF—TEBE &
HCWBEEFECECHAAENRPRNN.NC
08 C R/ IE. BATEMNER SR —1
cabord BT FH B ATLE.

TERENMU AHAFHFESRTH UM
cubord FHHET HT cubord LI RER 1/0,

FREPBRN . E— 1 cubod 1) — WP B
Dt BEREREEHHE cuboid.

FHEHFRA HUET sore RiE.EH
cuboid TR HEFFH IR,

FEFH N 4 ZETF hash B ®W L Y hash
REFTHEPHEATH EHEETHL . EE— 1
Wi EtRRTRESHES.

(IIMPHEXAFREETHESTHEEHET
EFREE A AR AT LA B AT R R ) Geube B
YER .,

it FIOAEDIWT Cube BFE.HHER
REFERFNUTE RBETERE KM
Geube JE4E . Geube T £ M X R M E BT

CF 4% 45 R
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E1 PSRSMAESETIEMNLEE
SR A1 On) T WES 8 3 Onlogny, (B {FET (]
EEHMEEAET. ST EmEERESY . AM
ME WL I TR . R S Y
FoENEEAR S RY . Sms g, A
LHERER MOESLRERENY 0% . &
FOLIEAE,

3. 4 EEEERNENTRIERE
1% 08 FAHE AT 7 B eI T SE R AR e W IR T 40
W3S ERRETE RS TR nE 2. FARE
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6 oy

=5 /77{ 22 (RN

£4 /A
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B2 sEREFEL A ST E ke

£ OO0 http://www.cqvip.com|

THAHRERMCER - HABETR
BitWEFSRMAUEEEMA I MER. A 5028
B EE. R _EESSG. AF e LSS
2R, TREREWRETE 20308 E .
SLHES RS Tt R B ek py 78T A 5 o] B 3 K
N E ¥ S

EWIE TN NHBSP Hi7itHERSET
NOW M PE KL K 7T AP A&t EY
SRS AEGER. EHATM PSRS K5
MEKERAEN TSRS TSRS LE. &
ATEHEARFT —EMATTHE TR R
THHERE A,

2 XYM

1  Message Passing Interface Forum. MPI: A message-
passing nterface standard. Intl. ). of Supercomputer
Applications. 1994,8¢3/4)

: MER FIRMHFSHHESEY. SRERHEOE
H.1995.1602)

3 thkAM FEGFRER HIER SR LR
BFit R i e . PEEERERRFES
B .1995,26(2):55~-103

4 Valant L G. A Brulging Model lor Parallel Computa-
ton. CACM ,1990.33(B) 103111

5 Yan Yong. et al. An effective and practcal perlormance
prediction model for paralle] computing on nondedicat-
ed heterogeneous NOW. Journal of Parallel and Dns-
trtbured Computing ,1996,38:63~ 80

B ihkdR. FIE.BRER . MBITARBRTHOIERT
T4 AT RS T SRR 1997, (110 Bdd~
;]

CERE 25 1)

Cube: i W BRIEXEHT AR BE.EWERMT
PR R ENTHE S EAIT Goube BE BT L
W3 W F GCUBE BY BIEE S A cubord T
B HIETHN cubod £ 4,70 2B AY
cubord , WA B BRI LA FEHH AT cubord B
REEMRERHRES OO LIEREM cuboid ff
BArFfRERBES.

EXEBYE T —TER Geube RIEFHHTHLE
MR TR Goube BEMEMMER K. R
I —ZEATHEEEEITH Goube FHEHNK
i‘fn .

£ %YM

1 Agrawal R.et al- Modeling Multidimensional Databas-
es. In.Proc. of the 13th Int’| Conference on Data En-
gineering- Bumuingham. U- K. . 1997 103 ~115

2  Grav J. et al. Daw Cube. A Relaticnal Operator Gen-
eralinng Group-By. Cross-Tab and Sub-Totals. In.
Proc. of the 12th Tnt. Conl. on Data Engiveering.
1996- 152~15%

3 Agarwal 5, et al. On the Computation of Multidimen-
sional Aggregates. In.Proe. of the 22nd VLDB Con-
ference- Mambai, India, 1956. 506~-521

4 Harinarayan ¥, et al. linplementing Data Cubes Effi-
cently. In: Proc. of ACM SIGMOD Coni. . 1998 205
~216

.45-


http://www.cqvip.com

